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PROBLEM 1. (J. R. Henderson via H. Taylor) Is there a square matrix which, by permuting 
rows or columns, is transposable but not symmetrizable? Find an example and characterize all 
examples. Henderson has proved that there are none for 2 x 2, 3 x 3, or 4 x 4, and no such (0, 1) 
matrices with exactly three ones in each row and column for orders up to 8 x 8. 
SOLUTION BY L. WELCH. 
matrix 
The conjecture is false. The minimum counterexample is 6 x 6. The 
1 2 3 4 5 1" 
5 6 7 8 6 2 
4 8 9 9 7 3 
3 7 9 9 8 4 
2 6 8 7 6 5 
.1 5 4 3 2 1 
is transposable but not symmetrizable. This example, of a 6 x 6 matrix, is essentially unique. An 
example with binary entries only, was also obtained by Welch, but is considerably arger (36 x 36). 
PROBLEM 2. DIFFERENCE LABELS OF A GRAPH. (G. Bloom) The vertices of a graph are labelled 
with distinct integers, and the edges then acquire labels which are the absolute differences of the 
labels of their endpoints. When is there an edge partition of the graph so that in any part the edge 
labels are all equal? (In particular, when the graph is Qn, the edge-skeleton f the n-dimensional 
cube.) For example, Q2 can be decomposed as in the first part of Figure 1, but it is easy to see 
that no vertex labelling will allow the second decomposition. 
If Pk is the path of length k - 1, i.e., with k vertices and k - 1 edges, then it is impossible to 
decompose Q3 into any of 6P3, 4P4, 3P5, or 2P7. It is conjectured that Qn cannot be decomposed 
into nontrivial paths of equal length L. If such a labelling exists, then it can be shown that 
L < 2 n- l ,  and, i fn  is odd, G. Simmons has shown that L <_ n - 1. Can the bound be improved 
if n is even? 
Figure 1. 
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PROBLEM 3. (S. W. Golomb) A university committee has n members, and designates each 
k-subset as a subcommittee. Thus there are (~) subcommittees. We further assume that k 
divides n. Each Tuesday afternoon, n/k disjoint subcommittees are to meet simultaneously in 
such a way that after (k/n)(~) n-1 = (k l) Tuesdays, all (~) committees will have met exactly once 
each. There is a nontrivial theorem (proved in the 50s by Z. Baranyai) that such a schedule is 
always possible. It is easy if n = 2k. Find a direct proof that this can be done for all n and 
each k which divides n. 
PROBLEM 4. (M. Cohen) Is there a nonzero analytic function f(x) such that f(n)(O) = f (n)? 
That is, 
f(n) f(n)(0) 
xn  - x n F(n) = E ~ n! 
ANSWER. It was later shown that such an f(x) must be identically zero. 
PROBLEM 5. (J. Selfridge) Write n as the sum of four triangular numbers, n = tl + t2 + t3 + t4, 
where each ti is of shape (1/2)m(m + 1) and different orders count as different representations. 
For example, for n = 4 there are 13 solutions: (1, 1, 1, 1) and 12 permutations of (3, 1,0, 0). Then 
the number of solutions is a(2n + 1), the sum of the divisors of 2n + 1. Find a combinatorial 
proof. 
PROBLEM 6. (P. Diaconis via E. Berlekamp) Construct a cyclic sequence of n m-dimensional 
vectors such that the n subsets of k consecutive terms span all k-dimensional subspaces. Note 
that n is the 'Gaussian binomial coefficient' 
(2 m - 1)(2 m - 2 ) ' "  (2 m - 2 k-l) 
n~ (2 k_1) (2  k -2 ) . . . (2  k -2  k-l) " 
Berlekamp has an overly complicated construction for k = 2. 
PROBLEM 7. (M. Cohen) The Catalan numbers are well known to satisfy the recurrence cn+l = 
n c ~0 ian-i. Discuss the growth of an, defined by the same recurrence, but with upper terminal 
replaced by [anJ where a is a real number between 0 and 1. If (lnan)/n ~ co, then for the 
Catalan numbers themselves (a = 1), cl = In 4. An interpretation of these sequences i numbers 
of walks on the unit lattice from (0, 0) to (n, [anJ ) using only east and north steps and not going 
above the line y = [axJ. 
The "semi-Catalan numbers" 1, 1, 1,2, 3, 6, 11, 24, 47, 103,214,481, 030,... comprise sequence 
300 in the first edition of Sloane's Handbook [1] (M0793 in the Encyclopedia [2]), which refers to 
the Rayleigh polynomial and page 517 in a paper in [3]. The 1/3-Catalan umbers, 1, 1, 1, 1,2, 3, 5, 
10, 18, 33, 66, 127,... and the 2/3-Catalan umbers, 1, 1, 1, 2, 4, 7, 15, 34, 62, 155,... are not in the 
Encyclopedia. 
PROBLEM 8. (Several contributors, led by B. McEliece) Find pairs of English words which differ 
in just one letter and have distinct meanings, e.g., HAT, HOT or PROCESSIONAL, PRO- 
FESSIONAL. Aim was to find the longest, but added points were given if the number of syl- 
lables changed as in BASELINE, VASELINE or MINISTRIES, MINISERIES. A favorite was 
S. Golomb's HIDEOUS, HIDEOUT. M. Cohen gave PAT, PET, PIT, POT, PUT. Other exam- 
ples were CELEBRATION, CEREBRATION and the longest in which the number of syllables is 
changed was PERPETRATION, PERPETUATION, given by Golomb, and tied with UNDER- 
PLANNED, UNDERPLANTED. The overall prize went to E. Berlekamp for ANTIDISESTAB- 
LISHMENTARIANISM, ANTEDISESTABLISHMENTARIANISM. 
R. Guy asked for seven six-letter words whose every pair have just one letter in common (each 
of 21 different letters occurs in just two words). Even with Y as a vowel, there will have to be two 
words with at most two vowels between them. Smaller examples of n + 1 n-letter words are I, I; 
ME, MY, YE; HAT, HEN, PAN, PET; PORT, RAID, SOIL, SPED, TALE; BROTH, CHEAP, 
CLUBS, LAIRD, POUND, STEIN. For n = 1 and 2, the words are personal pronouns; for n = 1 
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and 3, the letters occur in the same positions in their respective words--this is only possible if n is 
odd. Find such an example for n -- 5. A. Bremner has since given two solutions to the original 
problem: he says that BYWORD, FADGES, FLUNKY, GRUMPH, LIMBEC, POINTS and 
THWACK are all in Chambers' Dictionary, and that BLIGHT, CRAFTS, DOGNAP, EMBRYO, 
FLUNKY, WHUMPS and WICKED are all in Webster's 3rd edition. 
PROBLEM 9. (B. McEliece) Let Bn be the binary deBruijn graph with 2 n nodes and 2 n+l directed 
edges. Each node is labelled with an n-digit binary number, and there is an edge from, a = 
(a la2 . . .an)  to t3 = (blb2. . .b,~) just ira1 = b2, a2 = b3, a3 = b4, . . . ,  an-1 = b,~. Thus each node 
has two predecessors and two successors, and there are self-loops at (00.. .  0) and at (11-. .  1). An 
unba lanced  cycle in B~ is a cycle (ignoring the orientation on the edges) in which the number 
of edges oriented positively is not equal to the number of edges oriented negatively. How many 
edges must be removed from Bn to break all unbalanced cycles? 
PROBLEM 10. (M. Reid) Make a polyomino out of a polycube. A polycube is a (nonconvex) 
polyhedron formed from unit cubes joined face-to-face in the obvious way. The polyomino is to 
be a 'net' with square faces whose edges can be glued together in pairs to form the polycube. 
(See B21 in [4]. There are different interpretations, depending on where you are allowed to 
make cuts.) 
PROBLEM 11. (the late L. Moser via J. Selfridge) Enthusiastic Problemist (guess who) proposes 
at least one problem per day, but _< 730 in any calendar year. Given any k, prove that there 
are s consecutive days during which he proposes a total of exactly k problems. 
(This is a solved problem, but worth redistributing.) 
PROBLEM 12. (T. Etzion) If 2 n - 1 = did2 with dl > n, does there exist a shift register 
with d2 cycles, each of length dl? 
COMMENT. This is a problem about decomposing the deBruijn graph. If 2 '~ = 2k2  n -k  with 
2 k > n, then there is such a decomposition. 
If d does not divide 2 m - 1 for any m < n, the answer is 'yes'. The first open case is n = 12, 
dl -- 15, d2 = 273. 
PROBLEM 13. (H. Taylor) An n × n Latin square contains just one of each of n symbols in 
each row and in each column. If each diagonal parallel to the main diagonal contains the same 
symbol, can you permute the rows and columns so as to have the same symbol throughout he 
main diagonal, but all different symbols on each of the shorter diagonals? 
PROBLEM 14. The final problem of the session was an in absentia presentation of M. Gardner's 
contribution found on pages 55-56 of this issue. The solution is as follows. 
SOLUTION. Like the side opening on the 3 × 3 board, this opening move prevents the first player 
from later taking the central cell. The second player wins easily by symmetric play. 
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